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CPYRGHT New Cargo Cranes in the Port of Hamburg

by Baudirektor Dr.~Ing, Hans Neumann, Hamburg

In appraising the following paper on fhc development of dockside cranes in Germany
during the past years it should be borne in mind that the considerations arc based
specifically on the development of crane design in the Port of Hamburg. On the one
hand this is becausc Hamburg, being the largecst German ocean port, has long taken a
leading position in this field among the German ports, and secondly, because the
author from his professional work, is fomiliar with the development at Hamburg.r
Furthermore, the problems with which the German seaports cre concerncd can be most
appropriatcly explained by the Hamburg examplc,

In the reconstruction of the installations of the Port of Hamburg after World War I
it was frequently objected thot the cepital nceded for the mechonical equipment
proper of the loading installations represented an increasing percentoge of the
total cost (incl. quoywolls, sheds,-roads, tracksge)., The question whether the Cer-
man seaports, and morc particularly Hamburg, should be equipped with dockside cranes
to handle the cargo, or whether onc should follow the cxample set by the USA, i.ea,
handling the cargo by ships! gcar only, nced not be discussed herc because this
question has already been broadly investigated with the result that the use of docke
side cranes is generally held to offer more advantages, Thercfore, if the capital
outlay for the mechanical loading ecquipment was to be curtailed, such a reduction
had to be effected by other measurcs.

General considerations,.

The first step was to ascertain the number of wharf crancs required, This question
is closely interrelated with that whether in the case of wharves equipped with sheds
preference should be given to the full portal or the semi~portals At this point the
opinions of the German seaports divergc. Whereas at Bremen the semi-portal crane

used there for many years past is being adhered to, Hamburg, in reconstructing its
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port after the war, made ite decision in favour of the full-portal cranc.

For a better understonding of the develeopment in this field I may briefly refer to
the modification of the quay section during the past 15 years. Prior to World War
II, the major part of the cargo was transported to and from the port of Hamburg via
the Elbe river, This is why the port of Hemburg plan shows large water areas in
the port basins, and (on account of the small extent of rail traffic at that time),
usually not more than onc, rarely two, tracks on the watcrside of the quiy sheds.
This scene was completely changed after World War IT, The iron curtain separated
Homburg from its natural hinterlond and its weoterwoy comnections. The goeds had to
be transported by rail or motor truck instead of barges, and the volume of materialg
to be loaded dircetly from railway te ocean ship and vice versa increased rapidly.
Consequently, the port organization was compclled to extend the wharf track system
and to effect the separation of railwoy from road tfaffio. As a consequence, the
typical Hamburg quay section after 1945 provides for 3 tracks on the waterside,
whereas the landside of the quay shed is rescrved for mctor truck traffic,

This modification of the quay section cntailed an alteraticn of the crane systcms
Under the looding conditions prevailing in Hamburg, it is desirable that the sheds
should be provided with wide loading ramps on the waterside, If semi-portal cranes
as generally used egarlicr at Hamburg were installed, they had to be of a span of
over 25 m. They would be too heavy and tco difficult to mancouvre., It was there-
fore, decided that full~portal crancs should bc installed throughouts This decisio
brought some further essential advantapes.
First, the sub=soil of the Port of Hamburp is of rather poor bearing quality so thaf
any structure must be based on pile foundations which of course are subject to vary-
ing degrees of subsidence. The waterside portal leg of a semi-portal crane is sup-
ported on the quay wall, while the landside rail runs upon a crane runway placed on

a separate foundation along the shed, As a consequence, in the course of many yearsg
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the centre distance between the crane rails of the semi~-portal cranes formerly
generally used in Hamburg showe! a substentiel change. In contrast to this, the
two runway rails of the full-portal crane are placed on a single structure, nomely
the quay-walls, Moreover, the overlapping of loading tracks and loading ramp of the
shed by the semi-portal is a disadvantage especially if a number of crancs are re-
quired to operatc closely side by side for quick scervice on a secagoing ship.
Finally, the uniform track gaurc of the full-portal cranes (6 m. at Hamburg) en-
ables the crancs to be relocated at will in any part of the port by means of a float}
ing crane, to meet a special loading demand,

The experience gained with full-portal crones justifics these measures., At some
points of the quay the railway service track crosses the crane rails., To permit

the cranes to run safely over the crossings, the landside track wheels of the por-
tals have no flanges while the waterside wheels are of the deuble~flange type for
proper puidance of the crancs, This arrangement has proved to be very satisfactory
in actual practices There have been hardly any cases where the locading operations
were interfered with by the apprcach of railway cars because it is the general prace
tice here to serve the roilway cars before or aftcr the working shifts or during
working intervals.

The number of crancs to be placed vn the wharf thus is influenced by the type cf
portzal, since a smaller number of permancnt cranes are neede@ on the shed if it is
possible to increase their number quickly if required by rcleocating cranes working
on less busy portions of thc wharf. The high mobility of modern cranes facilitates
such an interchange of crancs cn a long wharf stretch from one shed to another,
These considerations led to a chenge of the density of cranes., Whereas in earlier
times it was the practice at Hamburg to provide abt, one crane per 20 m length of
shed, this is now about 25 - 28 m, for modern wharf sheds, and efforts arc being

made to incrcase this figufe to 30 m, although the port menagement is keenly opposed
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to this devcleopmente

Further considerations aiming ot a reduction of the cost of mechanical equipment
had to deal with the wharf cranes themselves. It was attempted to rid¢ the crone of
any dispensable parts, rctaining only what is absclutely necessary for satisfactory
crane operation, Procecding from this basis, harbour boards, service enginecrs and
craone manufacturers discussec the possible extent to which such simplification of
crane design could be carriec consistent with the specific Cuties of the wharf crane
The result was a certain typification of cranes permitting the cranes to be manu-
factured in greater serics than beforc. Thus it has been nossible for the first
time in the history of German cranc engineering to effect kind of a series procuce
tion of dockside cranes, the components of the cranes being largely manufactured
with the aid of jigs and fixtures so that the unit price per crane could be lowered,
The Hamburg Port Authority purposely refrained from developing a standard crane
that could have been built by any of the crane monufacturers, It was considered
appropriate to establish cnly the basic cuiding principles and let the cranc indus-
try itself evolve the best type of eranc on this basis, In this way free cnginecr-
ing development was not handicapped and the crane industry had the chance of making
use of its know~how and gxperiunce poined elsewhere for the benefit of the best
solution to this problcme

The basic requirements poscd by the Hamburg Port Authority ineluded the provision
that in the new crane designs the curb ring prineiple hitherto prevailing on the
cranes installed in the port sheould be departed from because it had been found that
the race rollers arranged tangentially in relation to the race circle were worn in
strenuous operation, cousing incressecd mointenance costse Morcover, the king pin
necessary in this type of crane for the centering of the revolving superstructure

prevents any access to the revolving part through the centre of the crane, As dis-

cussed later in the description of the types devcloped By the several crane manmi-
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menufacturers, the scluticn hos been te support the slewing nortion of the crane
“either on o slewing column in the portal or on o double ball race desipned to re-
sist the tip=-over moments.
As to the design of the jib, the single-link type of jib has been generally pre=-
ferrced to the doubleniink Jib for the c&rrying copacities and radil required for the
handlihg of piece~gocds. The jib drive should be always positive in order to enable
the crane operator to safely handle the loac at any time.
The crane portal width should te cf a minimum in corder to enlarge the wharf area

that can be served by the crane,

Constructional Details, p

Many of the details of the cranes have been improved as comparec with earlier crane
designs. The hoist, for example, was formerly driven by o special low-speed motor
manufactured to special order, whilc it is now the practice to use a standard motor.
The increased motor specc necessitates the provision of a multi-recuction gear drive,
A1l gearing is of the unit type with gears opcrating in an enclosed oil case. The
motors are inveriably flange mounted, OSpecial carc has been taken to permit all
components tec be casily dismountcc for rcpair,

The worm gear drives of the slewing mcchanism have bcen replaced with spur gear
units. The unit constructicn enables the drives to be readily interchanged and ro-
pairs to be carried out in the shope

Band brakes have been replaced with double post or multiple plate brakes.,

Gear rims for the slewing gear made of grey iron are no longer satisfactory under
the increasing stresses to which modern crancs are subjected and therefcre have been
replaced with pin wheel drives or machine cut geor rims,

1

The control of the cranes was uniformly arranged in such a way that the crane driver

operates the hoist controller (hoisting ond lowering movements) with the right hand
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and the universal control lever for level-luffing and slewing with the left hand,
the directions of movement of the universal control lcver corresponding to the r2-
spective crane movements, The crane travel centrollcr, which is not so frequently
operated, is controlled by a handwheel.

As repards thc hoist, an clectric contactor-operated brake lowering control is now
penerally used. The working specds of the several movements arc medium speeds
(hoisting: 4O m/min,). The number of duty cycles in the case of the deockside cargo
cranc has been about 20 per hour since decades so that the scecondary times (attach-
ing and cetaching of load, waiting) rather than the relative operating period of
“the motors are preponderating, Any substantial increase of the working speads

would greatly enhance the hcist of the mechanisms without an increase in the tone
nages handleds

Most of the new types have small machine cabs in order to simplify the design of the
superstructure and minimize the tail radius of the crance The enclosed unit drives
for hoisting, slewing and luffing can be located out of deors at the points most
suitable for their rcspeetive duties., With such an arrangement the crane cab usually
needs only accept the access cpening through the centre cof the crane, and the elec-
trical gear,

The driver's cab which projects as far as possible in the dircction of the jib has
been desipned with particular carc., Lerge glass windows afford the operator an
unobstructed view of the entire working area, the jib head pulley and the wharf area
directly underncath,

The painting of the crancs in Northern climote demands particular care. In this re-
gard, too, new approaches were token. Large portilons of the crane consist of light-
pauge plates. Some years apo this material was in short supply in this country so
that the plates were used as soon as they left the rolls, without the so-called

rolling skin having been removeds, If the red lead painting was applied immediately,
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large porticns of the rolling skin werc 1iéblc to peel off later on elong with the
paint so thet corrosion of the lirht plotes would constitute a severe danger to the
structure, It was not possible to remove the rolling: skin by sand blasting beccausc
in view of the short delivery times the mechanicdl parts had to be mountcd simul-
taneously with the structural stcclwork, Thus, the only way out wes to allow the
rolling skin to rust until it scelecd off. This idea proved to be a dull success,
for it tokes a 1ittle less than cne year for the scale to locsen sufficiently that
it can be easily romoved, The surfeces need mercly be brushed off and the struc-

ture can then be prepared for painting,

The new crone types selected for manufacture.

In desirning the craonc, wide 1attitudelwas granted to the Germon crane manufacturers.
Working conjointly with the Port Authority and the Port Monapement of Hemburg the
crone industry developed new designs of which those Cescribed later were selected
for monufacturc., The numbcr cf cranes o;dered of each type was bascd cn the con-
siceration that on the one han! it was plonned that lorge serics of crancs of the
same type should bLe crdered and that cach wharf section should be equipped with only
one type of crane, not mercly bocause of the uniformity of outward appearance, but

also with a vicw to changes of crene operators and ready inspection and maintenance.
. £ XL

The DEMAG Crance

The new cockside crane created by Messrs, DEMAG cf Duisburg, has a carrying copacity
of 3 tons at a radius of 22,4 m, The lines of the crane make it clear even to the
layman how the load is Cistributecd from the slencer jib through the slewing part
down to the portal so that an aestetically satisfactory style of construction re-
sults, First of all, this type of crane is characterizcd by its threéFlegged por-—
t2l. The threc=point support of whorf cranes has been ddscussed in Hamburg as long

as 25 years apgo without this idea being materializec. The three-legred portal of-

-7
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~ fers certain advantares where the pround cr foundation is liablc to subsicde so that
the crane rails vary in level. Despite such movements of the grecund the portal
remoins at all times statically detcrminate,- Also, it offers more freedom for the
crossings of the cranc rails with the waterside tracks, The distance of the tip-
over line from the centre of gravity of the threc-legped erane is of course shorter
than in the case of a four-legped crane becausc of the smaller base of the triangle
formed by the three legses The resulting lower stability of the three-legred portal
is compensated for by ballast weights in the portal 1egs‘which are of welded bent
plate constructions For this purpose the legs ave filled with concrete 2all the way
up, and only one of the legs is driven. The portal is sufficiently rigid, so that
a single drive is entircly adequote. The centre distance between the runway rails
at Hamburg has been uniformly arraonged at 6 m, at which the ballest necessary for
sufficient stability can still be easily placed in the legs. If the centre distance
between runway rails is 5 m, or less, o detailed recaleculation must reveal whether
sufficient ballast can be placed in the leps or whether it will be necessary to usc
a four-legped portal.
The upper part of the crane revolves upen a double ball race capable of resisting
both compressive ferces and tensile forces (tip-over moments). Honce the Jismeter
of the ball race can be held to a smaller dimension and the tail radius of the
revolving part cen be reducecds, Thus it is possible to move the cranes closely toe
gether when 1t is nceessary, for exomple, to cngage two or three cranes simultan-
ecously on one hatch of the seagoing ship, Moreover, the axis of rotation of the
crane can be placed cluse to the wharf edge, The ball race which requires little
attention, gives undangerous access tc the crane through the centre of the ballrace
even while the cranc is working, the access steirway being suspended from the slew-
ing part of the cranc within the ball race, rotating alonp with the crane,

In the construction of the jib which was to be mace very light, adventare was taken
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of the experience gained:in the construction of asroplanes, Accordingly, the jib
was made cof L} mme fauge Lent plates welded according to the shell-type of construc-
tiocn in which the load=carrying members consist of the outer plating itsclf rather
than of a steel fraomework merely covercd by a skin of sheet metal. In this way it
has been possible tc construct a jib of'a length of 28 m, weighing 3.9 tons. The
smooth surfaces of the jib and the portal permit convenient peinting and do away
with any inacccssible points easily attacked by corrcsicn,

The jib is driven by a segment rack and piﬁion arrangenent, the dead weight of the
jib being equalized by a sliding counterweirht suspended from two parts of rope.

It slides vertically along the rcear memler of the superstructure of the crane as
the jib is raiscd and lowercd. A speciclly desiyned Juffing system of the rope
equalizing type ensures a herizontel movement of the load during luffing, the ropes
being puided three times between the jib head pulley and the pulley hlock in the
head of thce superstructure,

The machine cal> is mounted on the lower platform cnd accommocates the slewing
mechanism, the electrical control clements and the driver's compartment. The upper
platform, which forms the roof of the cab, supports the holst and luffing gear,
Since the crancs must e frequently relocated, the Port Authority made the provi-
sion that mcans.be provided by the crane manufacturers permititing the crane to Le
conveniently handled as a wholc by mcans of a flcating crane, It was impracticable
to weld lifting cyes for the total cranc weisht to the pertal because with the
DEMAG design the eyes wouvld be difficult to reach. The very practical soluticn
adopted by DEMAG consists of two tubes fitted to a horizcntel cross member of the
crane superstructure in which cre inserted the pins of o 1lifting device attachcc
to the hock of a floating cranc. This device permits the deockside crane to be sus-
pended within a few minutes’ time and to be transported by the portal crane, This

is possible because the deuble ball race is desirned to take also tensile forces,

Approved For Release 1999/09/1 0°"CIA-RDP83-00423R001500610003-5




CPYRGH'IApproved For Release 1999/09/10 : CIA-RDP83-00423R001500610003-5

ensuring a safc comccticn betwoen the revmlving nart of the crane and the portal.
Messrs. DEMAG have been successful in an attompt'to ercct their new type of crane
without the necd for ercetion derricks by using the Jib of the crane as an erection
mast., This is a simplification of the field crecticn procedurc which may be of
consicerable advantage in overseas perts on account of the saving in freicht for
ercction gear,

Mony of the compenenis of the new DEMAG crane are memufacturcd in serics with the
aid of jigs and fixtures, This ensurcs complete inter—changeabiiity of assemblies
and componenté of the cranc ss well as absolute unifermity and accuracy of size.
The many new approachcs taken Ly the designers of this type of crane, involving the
departurc from hitherto usual stancarc specifications made it neccssary to provide
first of all, in addition tc accurate desiin caleulations, the scientific basis

for the designse Thus, in order to Jetermine the behavicur of the crane under wind
pressure (end thercly to cbiain the accurate foctors for the static calculation),
amm%lofthsjﬂamm'WSMﬂinTMGwhmimmwlofaihhwlomemmﬂwy. The
stiffness of the box scction construction of the portals was determines by loading
2 1:5 scale model vntil failure occured which was only ofter 6 times the meximun
rated load was applicce

The fact that the new crane design is a success is rcflected by the recuction cf
the weight of the steelwork which for o crene of 3 tons carrying capacity at a
radins of 20 ma formorly amounted to some LO - 50 tons, whereas the weight of the
structural steclwork of the new DEMAG cranc is cnly 28 tonss The ballast weight in
the portol legs is 28,6 tons, the fixed Lalance weight of the slewing part 12 tons,
and the sliding weirht countcrbalancing the jib, L.6 tons, thet is, a totol of 15,2
tons of cheop concrete welcht as cumpered with 28 tons of steel weights.

The DEMAC port cranc known as H-B crene was placed on exhibilt at the Hammover

Technical Fair of 1953,
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The KAMPNAGEL /[..G. crance

Messrs., KAMPNAGEL L.G., Hamburg, have developed two types of cranes for the handling
of general carpo in sea ports, which have Leen built in a capacity of 3 tons at

25 m, racdius for the Hanburg ports

One of the two types is the further development of the approvec curve-gulded cranc,
the other has been developed from the ellipseguide crane and is called a colume
guided'crane. Both cranes use a slewing column,

Many of the curve~guided crones of the carlier type have been supplied by this firm
to the Hamburg port. It mct the basic working requirements, namely a sure control
of the movement of the load during luffing, Ly simple means, Since the rope
equalizing ¢ffect is influenced “y the desiyn of the curve puide, it can be made to
a high degrec of accuracy for the herizontal movenment of the load, Moreover, the
equalization is of adventage with rcspect to the deadweight of the Jjib and the masses
to be moved during luffing arc small,

The new crenc has a fourelegeed portal of welded pleate construction. Between the
waterside portal legs is arranged a beam carrying the track mechanism for both cor-
ners of the poertale The landside legs are not interconnected so that cross traffic
1s not impedcds The nccessary stiffness of the portal is given by horizontal tie
members at a lcvel above the top of the railway loading gouge.

The slewlng part of the crone is supported on a slewing column of rectangular scc=-
tion, which is of weldec stecl construction. The base of the column rests in a
spherical roller thrust bearing in a spicer located on a level with the cross tie
members of the portal. The horizontzl forces are transmitted by the horizontal
thrust rollers to a rail ring of the portal. The rollers can be accurately adjusted
Ly eccentric pins and cnsure a nenvitrating and smccth rotaticn of the column, The
slewin; column dispenscs with the comventicnal centre post so that the crane cab is

conveniently accessible throush the centre of the column in any position of the
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crane.,

The curve-fuided crane requires more space than other tyncs of cranes hecause of
the curve puide and the recer pedestel frame, so thot it would he unnecessary to re-
strict the space requirément for the driving mechanisms, Therefore, 211 driving
mechanisms for this crane can bx accommodated iﬁ the enclesed machine cab which in
its rear portion houscs the fixed belance weirht. A projecting full-view driver's
compartment ersures on unobstructed view of the entire working arcas

The slewing brake is a hydraulic pedal-operated brake. In the case of the port
crancs with a greater working radiuvs the jib movement should be smooth without any
impacts in order to avoid excessive incrtia forces, _For this reason this type of
cranc is equipped with a hydraulic luffing gear. The luffing mevement of the jib
is effected by a hydraulic power cylinder, The hydraulic power plant consists of

a totally enclesed unit located in the crane cab and contoining the hydraulic pump
and control valves. The pump is driven Ly a flange-mounted motor which is operated
in the usual manner from the luffing controller, With this arrangement o perfectly
wniform and accurately conidrolled jib movement is ensured, The braking action is
steady and flexible, The satisfactory operation of this hydraulic drive gives
reason to expect its being applied to cother crane movements in futurc.

The weipht of the jib is balanced Ly a counterwelcht fitted to a rocking lever and
rigidly commected to the Jjib aliove the crane cab,

Specilel care has been taken to ensure a simple puidance of the hoist rope which runs
always in the same directicn cver the pulleys without any reverse hends,

For transporting the whole cranc by a fleating crane, Messrs, KAMPNAGEL 4.G. have
developed a suspension gear which cneares streaps arranged ot the base of the jib and
at the rear guide above the crane cabe Connceticn Letween the hottom part of the
slewing column anc. the Learing spider in the portal is established by a special

suspension arrangemente
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The total weicht of the cranc is 57 tons, 33.5 tons for structural steelwork and
23,5 tons for counterweights,

The cther type of cronc developed by KAMPNAGEL, the column-guided cranc (Type

SI = Saulenlenkerkran) embocdies ﬁhe advanteres of the simple ellipse guided crane
in which the horizontal movement of the load is held to a hich depgrce of accuracy.
By an automatic correction of the rctation of the hoist rope Crum, the free length
of the hoist rope is altered so that the load rcmains on the same level, This is
accomplished Ly transmitting the movement of the jib balance weirht Ly an avxiliary
rope and sun and planet wheel jear te the heist drum,.

The typical arrangemcnt of the column puided crane shows the simple, strairht lat-
tice jib which has the shape of o two-arm lever. The centre of rotaticn is located
precisely in the ncutral axis., The holst rope drum is placed on the axis of ro-
tation of the jibe The hoist rope passes from the drum direct to the Jjib head
pulley without any deflection. The jib counterweisht (8 tons) moves cn a path in

the centre of the cranc, It is comnected te the jib by linkse. Owing to the ar-
rangement of the counterweight in the centre of rototion of the crane, the unbal=~
anced inertia forces cuc to acceleration and retordation during slewing are prac-
tically eliminatcda

The portal of the cranc, is of welded box-section construction, Its design is
aimilar to that of the curve-ruided crane Cescriled before, The slewing column is
mounted in a spherical roller bearing.

In the caose of the colume;uided crane, too, Messrs, KAMPNAGEL prefer the arrange-
ment of the hoist, the clectrical contrel end auxiliary rear ond the hydraulic
power unit of the luffing reor in the cranc cab which later cn is to recelve also
the slewing pears This weather-protected arraniement offers cperational adventages
in respcet of inspection end periocdic maintcnanccs

Unlike the arrengement acopted in the case of the curve-;ulded crane, the hydraulic
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pump of the Iluffing pear is driven by a continuously ruming motor. The movements
cf the hycdravwlic powcr cylinder arc in this cose controlled directly by the cranc
driver,

The totel weisht of the column~-ruide crane amounts to 72 tons, L3 tons for the
ateclwork and 29 tons for the Lalonee weilchte

The cranc was placed con cxhibit at the Honnover Technicol Fair of 195k,

The MAN cranc,

The four-legred portal crane of licssrs. MAN (Murnberg) has a carrying capacity of

3 geons at 25 me radius, Lis is the cose of the DEM,AG and KLIMPNAGEL cranes, eX-
pediency of design anc rracefulness of appearanéc hove Lecn the puiding principles.
The new type is called "Blocksaulenkran! in order %o describe it as a gear units
type and as a column guided CronGe Tt is characterizcd by o compact, space saving'
form, most favourable for cargo handlinge

The porfal is of substantial plate construciion 8 mm paure plate, and carries in
the centre a spider of welded construction to accept the adjustable rolling contact
Mmﬁngfmwmcbweoftm:MEMﬂgmﬂmmwfmecmmammsmwzemﬁm>afbwd
Lalonce weight in the slewing part for Lelancing the load, Counter-balencing is
effected exclusively Ly the concrete filling of the four portol legs. The water-
side portal legs are interconnected Ly a track beam carrying the track drive and
the base landing of the access ladder. The 1londside legs do net have such a tie

in order to permit an uncbstructed cross traffic,

The slewing column selectcd by MLN for the slewing pert of the crene consists of ly
continucus tubes at the corners with sheet facing butt-welded to the tubes. ALlter-
natively the column mey be of welded Lent plate constructicn, It is supported on
the aforementioned spider fixed in the portal, which takes the vertical forces in
radial and .axial anti-friction bearings. The horizontal forces are transférred.to

the horizontal head ring of the portal by adjustable eccentric-mounted thrust rollers

-
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The pin wheel of the slewing pear is orranged here., The slewing column beine hollow,
undangerous access to the crane cab throwsh centre of the column is pessible in any
position of the cranc,

The restricted smace conditions of the cab require all enclosed gear units to be
located out of doors. For this purnose o balcony-like gallery was provided giving
nccess to the side-mcunted slewing pear and the rear-meunted heoist, Owing to its
location in the rear part of the crenc, the hoist acts as a balance weighte The
pallery has been suitably faced to blend with the overall contour of the crane o
as to pive an architoctonically refined appearance. The ten of the pertal, on
which the suspension lugs for transportaticn of the whole cranc are fixed can he
reached from the follcrye

The cranc cab proper accommodates only the electrical apparatus ~nd the projecting
driver's compartment.

The jib is pivoted on top of the cab and thus does not hinder the crane operator!s
vision. It is of 1li~hteweight construction, made of on;le secticns and weirhs only
3 tons. The luffing gear drive consisting of rack and pinion is located in the
upper third of the slewing colﬁmn. Rope eqgualizing for horizontel leoad movement
during luffing is effected by a pulley block intcrposed bLetween hoist and jib coun-
terweirht. The weight of the jib is balanced by a counterweipht sliding up and
down on the rear side of the slewing column, The connection between counterweipht
and jib head is estoblished by a combinaticn of twe ropes anc a flat-link chain,
with the chain steadily running over the deflecting pulleys of the top of the
superstructurc,

The slewing column tapers considerably in the upward dircetion and tokes the puides
for the slicding countcrweirht so thet there is no space for o ladder riving access
to the top of the superstructure, This problem has been solved by arranging an

asserbly platform on the rear side of the column in such a woy that it can be raised
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and lowered from the inside of the slewing column by means of a crank hancles. The
luffing pear is accessible from inside the column over a hinged balconys From this
balcony the jib ladder cen alsc bLe conveniently reachecs

In developing this new typc of cranc, MAN also subjected various structural compo-
nents to scientific tests in the test station of the Works Lefore they were released
for final manufacturee For example, l:h scale models of lighte=weight jibs of
various types werc load-tested under conditicns apuroximoting actual practice, On
this basis a type of jib was selecteC which falled wnder an effcetive load corres-~
ponding to 5 times the maximum stresses possibile in the worst casc.

The total weirht of the MAN eranc is 62 tons, of which 35,5 tons are steclwork

and 26,5 tons counterwcigrhts, the ballast weight placed in the portal legs welghing

22 tons,

Conclusions.
Tt is not yet possible to pass a conclusive verdict on the merits and success of
the new crane types in actual port loading operations because the time for thorough
trial has been toc short, Cenerally spesking it mdy bLe said that all of the types
menticned have proved themselves successful. Particular attention will further be
piven to the following questions:

Three~legped or four-legred portel

Double ball race or slewing column

Travelling drive for pertal on one or two leps

Stiffness of portal

Bent or stralsht legs

Luffing mechanism

Jib of shelletype or lattice construction

Outcdocr or indoor location of driving mechanisms

Design of driver's compartmente
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Of the cbservations made on all cf the new crane types, two deserve special mentions
The substitution of the ball race or slcwing column for the conventional turntelle
ncchanism results in a far easier rotation of the crones than formerly.  The cranc
driver therefore has a more sensitive control of the’crane then before, However,

it is necessary to provide mecans preventing the crane to rotate due tc oscillations
of the load or wind pressurce

Ls to the stiffness cof the pertal a certain optimun value exists. The portal must
not be too flexibie because this would result in drregular travelling: movements in
that for instance the driven waterside of the crane portal leads befecre the land-
side portions On the other hbhnd, if the fourw-leg portailis too stiff, it may happen,
when travelling over uncven crane rails with tﬁe Jib positioncd over onc of the
landside legs, that the ciagonally opposite waterside iegg rises off the runway rail
so that the crane is licble to cerails

A11 crane manufacturers have used their best efforts to arrive at the desired price
reduction for the dockside crance An essentisl step towards this poal has heen made
in standardizing the crane components and the application of seriles manufacturing
techniques. Nobody would think of having a motorcar custom-built tecausc the cost
would te much too highe The purchascr should rather be afforded the nesgibility of
selecting the right thing from a numler of approved types manufacturced in series,

In a similar way the CGerman crane building industry has endeavoured o conbribute
towards o reduction of the cost of cranes by developing a few sultable types which
can be made in preater series., The user will £ladly refrain from any sﬁecial wishes
if he recogrnizes the adventages offercd him by such policys The Port Authoritics
are then able to purchase more crancs atb lower prices and thus provide the facili-
ties necessary in the joint strugele of the ocean ports against the delay in the

turn~-round of shipse
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